The role of extracardiac factors in normal and abnormal development of the chick embryo heart: cranial flexure and ventral thoracic wall.
The present study was designed to investigate whether the formation of the cranial flexure is involved in the normal positional changes of the embryonic heart tube that occur during its transformation from the c- to s-shaped loop. For this purpose, the formation of the cranial flexure was locally suppressed in chick embryos by introducing a straight hair into the neural canal. In the experimental embryos, prevention of cranial flexure did not suppress the normal positional changes of the heart tube. However, other anomalies in the looping of the heart tube were frequently observed. These anomalies were caused by alterations in the formation of the ventral thoracic wall, which in turn seemed to be related not to the prevention of the cranial flexure but rather to accidental injuries during the implantation of the hair. In the embryos with abnormal looping of the heart tube, the incidence of delayed/defective septation of the heart was significantly higher than in embryos with normal looping. These results show that in the chick embryo: (1) cranial flexure is not involved in normal positional changes of the heart loop; (2) manipulations at the head region of the embryo can unintentionally result in developmental disorders of the ventral thoracic wall; (3) such disorders can result in congenital heart defects through mechanical interference with normal looping of the embryonic heart. The possible significance of these findings for the evaluation of experimental studies of chick embryos is discussed in the context of anomalies observed after surgical ablation of the premigratory cranial neural crest.